ABSTRACT
INTRODUCTION
Primary pigmented nodular adrenocortical disease (PPNAD) is a form of bilateral adrenocortical hyperplasia that is often associated with corticotrophin (ACTH)-independent Cushing's syndrome (CS) and is characterized by small to normal-sized adrenal glands containing multiple small cortical pigmented nodules [1, 2] . PPNAD may occur in an isolated form or be associated with the multiple neoplasia syndrome, a complex of spotty skin pigmentation, myxomas, and endocrine overactivity, or Carney complex, in which Cushing's syndrome is the most common endocrine manifestation [3] . Although rare, familial cases of isolated PPNAD have been reported, most commonly in females [4] . We herein report a case of familial Cushing's syndrome in male siblings due to PPNAD without associated Carney complex.
CASE REPORT
A 13 years old male presented with complaints of progressive increase in body weight from the last 5 years, easy bruisability and recurrent infections. Further questioning revealed significant central abdominal weight gain over the preceding 6 months with proximal muscle weakness. On examination features suggestive of Cushing's syndrome were present like centripetal fat distribution with abdominal striae, proximal myopathy and skin atrophy with spontaneous bruises Figure 1 . Blood pressure readings were mildly elevated. There was no visual field defect. He had normal secondary sexual characteristics and was clinically euthyroid. The baseline cortisol level was 22 µg/dl [8 AM] and there was failure of sup--pression with the 1 mg overnight dexamethasone suppression test, with a post-suppression cortisol level of 42 µg/dl. The baseline adrenocorticotrophic hormone (ACTH) level was 24.3 pg/ml. Endocrine evaluation for other secondary causes of osteoporosis revealed normal calcium profiles, thyroid function and testosterone level. So on the basis of the clinical and laboratory data in the background of a significant family history of the diagnosis of hypercortisolism due to familial PPNAD was made.
The patient underwent bilateral adrenalectomy through a bilateral subcostal approach. The diagnosis was then confirmed histopathologically Figure 3 . Patient was discharged on oral steroids 10 -15 mg/day and Calcium and Vitamin D3 supplimentation. In the 6 months following adrenalectomy, there was resolution in his clinical features with less facial rounding and plethora. His weight decreased from 37 to 33 kg within 2 months and the central adiposity decreased. Features of CNC were absent in both the cases on subsequent regular follow up over a period of ten years.
DISCUSSION
Cushing syndrome is a symptom complex that reflects excessive tissue exposure to cortisol. It may be adrenocorticotrophic hormone (ACTH) dependent or independent. ACTH-independent processes account for approximately 15% to 20% of cases in adults and 15% in children >7 years old. Of these ACTH-independent causes, almost all are due to adrenal adenoma or carcinoma [5] . Micronodular adrenal hyperplasia (MAH), and its pigmented variant, primary pigmented nodular adrenocortical disease (PPNAD) are rare [6] . Our patient had clinically evident features of Cushing's syndrome, which exists in about 84% of patients with PPNAD. Approximately 10% have a paucity of symptoms and are diagnosed late; this group represents latent PPNAD. The remaining 6% of patients have only biochemical evidence of Cushing's syndrome [7] . ACTH levels are usually low, normal or undetectable and adrenal glucocorticoid production is not suppressed by high-dose dexamethasone [8] . PPNAD forms part of a wider clinical spectrum of an autosomal dominant multiple endocrine neoplasia syndrome known as Carney complex characterised by complex of myxomas, spotty pigmentation and endocrine overactivity [9] . Half of PPNAD patients appear to be sporadic cases and the other half are familial, mostly associated with Carney complex (CNC) [2] . Familial cases of isolated PPNAD have also been reported and usually no other clinical features associated with CNC are seen in these families. A polypyrimidine tract mutation of the PRKAR1A gene has been described leading to a mild phenotype, almost exclusively CS due to PPNAD without any other associated features of CNC. The low penetrance of this genetic defect could explain the rarity of familial isolated PPNAD [4] . In PPNAD one or more macronodules (>1 cm in diameter) can be present unilaterally or bilaterally, making the differential diagnosis from ACTH independent macronodular adrenal hyperplasia (AIMAH) very difficult [10] . In patients with PPNAD there is delayed paradoxical increase of urinary free cortisol by 100% or more using the sequential LDDST and HDDST which forms the basis of Liddle's test, differentiating PPNAD from AIMNH [11] . In PPNAD, the characteristic macroscopic findings usually described include small brown-black nodules separated by an atrophic adrenal cortex. The cut surface is yellow, often with small brown foci. Histologically, the nodules consist of clear lipid-laden zona-fasciculata-type cells corresponding to the yellow areas on gross examination, while the brown foci consist of compact lipid-sparse zona-reticularis type cells [12] . Bilateral adrenalectomy is the treatment of choice for CS due to PPNAD. The laparoscopic approach is associated with a lower morbidity rate compared with the open technique, less postoperative pain, shorter hospitalization time and lower overall cost.
CONCLUSION
Isolated familial PPNAD is a rare entity and has got a better prognosis than familial PPNAD associated with Carney Complex. This observation has important consequences for clinical management, follow-up and genetic counselling of such patients.
